Single-stranded DNA aptamers that bind differentiated but not parental cells: subtractive systematic evolution of ligands by exponential enrichment.
In this paper, single-stranded (ss)DNA aptamers with capability to distinguish differentiated PC12 cells from normal PC12 cells were selected by subtractive systematic evolution of ligands by exponential enrichment (SELEX) method. Before each round of selection, randomized ssDNAs were incubated with regular PC12 cells to eliminate those that recognize the common cellular components of both differentiated and undifferentiated PC12 cells. After six rounds of cell-based selection, both of individual aptamers and aptamers of the sixth round pool were found binding to differentiated PC12 cells, but not to the parental PC12 cells. The aptamers of the starting pool showed no such binding. Sequence analysis illustrated that the amount of G content in central random region of these aptamers was much higher than that of the starting pool, which would be expected to be average. The aptamers obtained from this method were also able to identify differentiated PC12 cells from a mixture of both normal and differentiated cells. The results indicate that subtractive SELEX is a useful tool in finding ligands to specific biological markers that distinguish a subtype of cells from cells of homologous origin, such as carcinoma cells among normal epithelial tissues. Both these aptamers and their markers may play important roles in basic research and clinical diagnosis.